Generation and regulation of developing immortalized neural cell lines.
The genetic and environmental signals that regulate progressive lineage elaboration in the mammalian brain are poorly understood. In addition, characterization of the developmental profiles of early central nervous system (CNS) stem/ progenitor cells and analysis of the mechanisms involved in their clonal expansion, lineage restriction, and cellular maturation have been fragmentary and elusive. These seminal neurodevelopmental issues have been examined using a series of clonally derived neural stem/progenitor cell lines established by retroviral transduction of embryonic (E16.5-E17.5) murine hippocampal and cerebellar cells using temperature-sensitive alleles (A58/U19) of the simian virus (SV) 40 large tumor (T) antigen. Under conditions permissive for T-antigen expression (33 degrees C), single neural stem cells exhibited self-renewal, clonal expansion, and both symmetric and asymmetric modes of cell division. By contrast, at the nonpermissive temperature for T-antigen expression (39 degrees C), specific sets of cytokines potentiated the progressive elaboration of neuronal, oligodendroglial, and astroglial lineage species. These observations demonstrate that a spectrum of genetic and epigenetic signals and distinct cellular processes are involved in orchestrating the evolution of individual neural lineages from regional CNS stem/progenitor species. Further, the availability of conditionally immortalized neural cell lines that can be transplanted back into the mammalian brain may represent an important experimental resource for the detailed characterization of cellular and molecular mechanisms involved in the developmental sculpting, plasticity, and regeneration of the mammalian CNS.